Ancient DNA is a powerful tool to understand the evolutionary dynamics of both current and ancestral populations. Posth et al. use ancient DNA to elucidate important questions surrounding the peopling of Central and South America, giving us greater insights into the ancestry of genetically understudied populations.
Central and South America are home to some of the most iconic cultures of human pre-history, including the Maya, Inca Empire, and Aztec. These populations and many others started by means of one of the most dynamic events in human evolution. The initial peopling of the New World was both rapid and extensive, with early Native Americans traveling to new, sometimes extreme, environments. Our genetic understanding of this initial founding and their relation to modern populations has previously been quite limited. However, ancient DNA has provided us with an important tool to understand the history of our ancestors and the origin of our own genetic diversity. By moving beyond just a few markers, we are now in a position to illuminate the complex histories of Native Americans and their descendants. In this issue of Cell, Posth et al. have sequenced 49 new ancient Native American genomes, representing one of the largest collections of ancient genomes for any region of the world. This paper presents the oldest sequenced genomes in both Central America, 9,300 years ago from Belize, and in South America, 10,900 years ago from Chile, and analyzes them in conjunction with the oldest sequenced North American sample, a 12,800-year-old Clovis culture boy (Posth et al., 2018; Rasmussen et al., 2014) . In this work, the authors provide important insights into the demographic history of Central and South America and start to highlight important areas of future research for these genetically understudied regions.
From this valuable dataset, we learn about the relationship between these ancient populations and modern ones. Specifically, the authors find that South America is derived from only one of the two major ancient lineages in North America, in contrast to recent findings by Scheib et al. (2018) (Figure 1 ). In either case, there is a strong argument that after the initial peopling of the different regions of the Americas, there followed substantial population continuity. In support of this finding, a recent paper looking at modern Peruvian Native Americans concluded that the three main geographic regions split some 12,000 years ago (Harris et al., 2018) , and a study of population structure in Mexico found that populations in close proximity had deep evolutionary divergences (Moreno-Estrada et al., 2014) . Using admixed populations, Gravel et al. (2013) found similar results and again estimated about 11,000-12,000 year splits between the Native American components of Caribbean, Central American, and South American populations. Combined with the ancient sampling from this work, we can see extensive continuity between ancient samples and modern ones in the same geographic locations, representing longterm continual occupation by Native Americans.
A second key finding of the current work is evidence of two pulses of migration between North and South America, with the first coming from the material Clovis culture or a related group some 10,000 years ago, which was subsequently replaced about 9,000 years ago (Figure 1 ). Based on archeological data, there is no evidence of Clovis culture in South America, despite this genetic link during the same time frame. One can imagine multiple possible reasons for this discrepancy. The first is that even though the genetically Clovis people migrated into South America, they did not bring their technology with them and therefore left no archaeological trace. Alternatively, the common ancestor of Clovis and ancient South Americans may not have had Clovis technology but instead developed it after the sister group left for South America. Either way, questions about the relationship between North and South American cultures need to be asked and answered in the context of this newfound relationship.
This research also sheds light on the hypothesis of ancient population structure and the similarity of Native Americans to Australasian populations. Such a relationship, originally conjectured based on similarities in skull morphology (Neves and Hubbe, 2005) , has been the source of a recent genetic debate (Raghavan et al., 2015; Skoglund et al., 2015) . However, genetic studies including the current work do not find a correspondence between suspected Australo-Melanesian skull morphology and population structure within Native Americans, as the genomes from some of the original skulls used to develop this hypothesis were included in this study and group genetically with modern-day Native Americans. An alternative hypothesis posited that a Population Y source of ancient structure, related to Australo-Melanesians, can be found in some Amazonian populations and represents an original structure that entered the Bering Strait (Skoglund et al., 2015) . However, Posth et al. do not find additional genetic evidence of Population Y using an extensive sampling of ancient Native Americans. There does remain the possibility of replicating the Population Y result if the appropriate ancient populations can be found, likely within the Amazon, a region where DNA preservation will be difficult. To better understand the peopling of both North and South America, especially the antecedent source populations, it will be important for the scientific community to find multiple means of testing the Population Y hypothesis.
In addition to the intriguing population history questions addressed by this paper, the data and demographic models will serve as important foundational data for the understanding of modern human health for individuals with Native American ancestry, including Latinos. In a recent review, the need for large-scale genomics of Latino populations was emphasized, as these communities are severely underserved in modern personalized medicine initiatives (Belbin et al., 2018) . By combining our understanding of the evolutionary dynamics between ancient genomes and modern, we will have a better model of genetic diversity in the region, and improved epidemiological and healthy control sampling will be possible. If the model of long-term occupation and deep divergence between geographically local populations is true, then we need greater numbers and density of sampling for these regions to identify and distinguish healthy variation from potentially pathogenic genetic differences (Belbin et al., 2018; Harris et al., 2018; Moreno-Estrada et al., 2014) . Therefore, this paper by Posth et al. represents a crucial step forward in understanding how Central and South America were peopled, laying the foundation to better understand both the anthropology of the region as well as the development of personalized medicine for its people. The peopling of the New World started at least 16,000 years ago as a small group entered Alaska across the Bering Strait. Posth et al. develop a model for the initial population of Central and South America through the use of ancient DNA. They find that two major pulses entered this region from only one of two major North American lineages. The first pulse of migration was related to the early Clovis culture of North America, with their iconic stone blade technology, and was followed by a second replacement pulse about 1,000 years later. Subsequently, continuous long-term occupation of Native Americans ensued (dashed lines), giving us important concepts to understand the origin of genetic variation found in modern-day people of these regions.
